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ABSTRACT 



Thils i^tudy J5 an ^ttempu fo inlegrate two theoretical approaches 
in ch i ■ d devi^ ' opme nt : etholoqy and cognitive theory. An et ho log leal 
approach suggests that children sti'ucture their sccial world hierarchically 
and are emotionally fnvolved in perceiving and participating in Interactions 
involving dam^nance. It is through this involvement that children may be 
getting iniportant eKperlence for the development of the cognitive operation 
of tranBitLvity. 



1. Theoj^etftcai Approach 

A, Uniwe It - A basic ©thologlcal concspt relating the social and cogni- 
tive aspectf. of an animal beh-^jvior to Its en'/fronment is the Umvvolt, 
.i.e, the percelvfd and conceived world of the organism. An aniniaPs 
Ummlt i\)z]uae^ both the objects and social beings necessary for its 
survival and refl'^cts the evolutionary process through whlcl- the species 
ha^ becomn adaptei to its own ocological nirhe (VonUekuM, *p25; Omark 
and Zeiglsr, igSS) . 

A distinction such as that between '^figure" and ''gi Dund^' (Goldstein, 
1939) is useful for dist ingulshlm thosa aspects of th^ Umi^mU v^lch are 
finportant for the survival of the individual 'and the ?oocies. The 
^'figure" constitutes aspects of the envirCinment v/hf ch the animal will 
invariably notice and to which it may have a high emotlyn;! rpsponse. 
The "ground," on the other hand, represents the reft of tha fie id of 
perception and conception which remains undifferentiated. 

Chance and Jo71y (l970) suggest that one aspect of the adaptation 
of meny prirndte societies is the persistent attention paid by subordi- 
nates In a rank order toward more dominant members, Th-a behavior of 
dominant members, then, constitutes a figure in the perceptual field of 
the other ani*mals. This structura of attention, whereby cert a In animal s 
scand Out against the ground of the overan troop moveinents , has e\/olyed 
because focusing at common points allows the troop to coalesce during 
periods of common ^noer. The evolut^nnary Rnprnach ^ugge^ts t^at laarn- 
Ing of such attention structures through eHparlence and development has 
definite survr\/al value for the species. 

B. Rat ionale - In a review of the field studies of primates, Chance and 
Jo]iy (1970) have suggested that cooparation and coherence during periods 
of excitement and danger require a centripetal society, i.e.^ the lives 
of individuals arc organized with reference to the dominant aiiimal. This 
form of society was apparently characteristic of early human life in a hunt 
Ing and gathering society and typifies modern day cultures. Thus^ we could 
expect to find sortie form od djminance hierarchy among human groupt, 

Since developing a dominance hierarchy is a basic theme of Jiivenfles 
'n centripetai primate societies, we could also expect that learning 
. dominance relations would be important for human children vvelh Many 
welNdefined physical changes have been seen in. Juvenile primatef which 
make them increasingly capable of inflicting permanent damage upo^ one 
another. Thus it is eppropriate that they be able to recognize certain 
dominant individuals and to learn to relate to them In a non-violent manner 
through the use of gestures and other social signals. Since human grO'Wth 
is similar to that of other primates, the eKpectation ^f that it 1 s adap-= 
tive for children (as well as for the larger society) to have a coherent 
view of the dominance relations Jn their groups since their chance of 
becoming adults is increased by the ability to anticipate and avoid potent- 
ially damaging fights among themselves. 
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The term "dofninance hferarchy'' does not rafer to a linear hierarchy 
where there is a clearly defined rank ord^r; It does refsr to the daminance 
hierarchy suggusted by Chance and Jolly v^here dominant animals Influence 
the life of the primate troop and other members of the troop pay atten^ 
tlon to them. The study does not suggest that children have a linear 
rank-ordered conception of their peers, but rather that thay are able 
to US0 perceived dominanca interactions to f orm concl us I ons about others 
wnom they did not jee interact with one another. In this usage^ there 
is a ^ense of relative placement in the dorni nance structure v^ithout 
implying a strictly linear order. 

The phvloganetic sfmilarity of a dominance hierarchy in primates 
and children has important implications for the development of children's 
logic. Many aspects of behavior and physical structure suggest that 
ontogenetic change is a basic part of phylogenetic change; phylogenetic 
similarities in developmc^nt , therefore, may influence the ontogeny of 
unique species behavior,' Thu'^^ the homtnid facility with language must 
have evolvad by selection pressure at various stages of primate ontogney 
and rnay be rooted in the analagous dominance structures of human and 
non-^hurnan primates. The emotiona] involvement children have in playing 
and competing with each other and the feedback they receive through Inter-, 
action may have been an important factor in setting the stage for rule- 
taking and logical operations. 

In this study it is suggested that dominance relations amona peers 
are a figure In the child^s Umwelt and provide everyday experience which 
may lead to the development of logic. Obviously the evolution of logic 
can only be inferred, but Its adaptive signtficance may be seen in 
children's appncatlon of It to their dominance relations with peers- 
A consequence of this evolutionary approach Is that the development of 
these logical structures may be directly related to physical maturation 
and to environmentally stable behavioral structures. 

Piaget (1965) has provided a useful characterization of the develop- 
ment of children's logical operations. Applying this franiework we would 
say that the Umv^elt of the egocentric child (belovv 7 years) is limited 
to th^ perceptual appearance of others in the hierarchy. When paired 
with another and asked "who's tougher?'' he may or may not reply that the 
other is "tougher.'* This responEe may be based on size of the other, or 
on th^ anxiety which he may feel when confronted with the other* Because 
young children's thought is phenomena 1 i st i c , they respond only to the 
immediate appearance of others; their response fs not decentered froifi 
their own perspective- 

School age children (7-^11 years) have Umwelten which contain pre- 
viously observed relationships organized into a coherent system. Because 
these actions are"decentered" f rom their own point of view into an object- 
ive system, children are able to act in terms of these structured relation- 
ships. With their coherent view of the dominance relations in their groups 
they do not have to fight with each member in order to know their own 
position rn the hferarchy. 
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C. The Study - In studying an animates Umwelt, an adaptation model 
is basic to ethology. However, th© methodology of questioning subjects 
is new to the field Ir^cause of the past impossibility of interviewrng 
animal subjects. This study has begun developing a methodology of 
questioning children about their world in the spirit of the ethologicaf 
methods v/hlch detail behavior so chat it may be understood and re- 
axamlned by others. Simple words, part of the vocabulary of all English 
speaking children, v/ith clear equivalents in other languages, were used. 

Cni Idren were asked to compare themselves with others by answering: 
*'Who is the toughest , n I cest , smartest and "Who has the most friends ?" 
Prior allot vjork indicated that children meant by "toughest" the equl^ 
valent of v^hat pr imatolog ! sts meant by "most dominant." Other dimensions 
were used as comparisons to "toughest" and to provide insights into other 
aspects of dominance. Because of the sf orement i oned prominence of the 
dominance htcrarchy in the social life of the group, it was hypothesize 
that children would have a significant amount of agreement among them- 
selves as to who were the "tougher" children in the class. It v^as 
expected, too, that the children would show more agreement in this 
dimension than in the others they were questioned about. 

In add it ion , the literature on primate social life indicates that 
a well -deve loped hferarchical structure is common among males but not 
among the females In primate groups: hence , more agreement among pairs 
of hoy^ tn who "tnnnhRr'' fhsin flmnng [ rs nf girls v/ou 1H 
expected. Conversely, since Chance and Jolly (1970) Qmphasize that per- 
sistent attention is paid to dominant members by all other members of the 
groups there should be no sex difference on how wall children can accurately 
perveive the "tough'' children in the class. 

On the basis of changes of Umwelt suggested by Piaget and correlated 
maturat iona 1 changes, we could expect that children in kindergarten would 
not have a high agreement on dominance relations because they were unable 
to organize and integrate previous experiences. However, in the first 
grade there should be a large Jump in agreement between children on who 
is "tougher," since they are beginning to distinguish their proints of 
view from other' and the/r developing logic obviates the need to fight 
with each member to know their position in the class. 

An important aspect of the study^ then, is the integration of Piaget 's 
theory of logical structures with an evolutionary perspectFve to provide 
a more comprehensive theory of development than that currently available. 
Piaget's model is useful for characterizing the stages of children's logic, 
but his equilibration model of development, based on his eKperiments, is 
not directed tovJard answering specifically "what reaNllfe experiences 
constitute the med i urn Jhrough which a given equilibration process proceeds," 
(Flavell, IS'^S). Plaget^s model Implicitly assumes that the child Is In 
a continuous iMagetian experiment because there is no attempt to translate 
the general priiciples of development into specific real-life situations* 
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Because Piaget (1971) explains development In general terms such 
as ''asstmi 1 at ion" and ''accomodation" while ignoring specific hereditary 
transmissions^ he neglects the possibility that some aspect of the 
■environment important for the survival of the species may be learned 
more easily than others. Since he makes no dtstinctfon between the 
figure ana ground in a child's Umwelt, Piaget has no model for suggesting 
which^ everyday experiences are emotionally sign-ficant and are remembered 
by children. In trying to organize a^nd understand persona lly mean i ng ful 
eKperlences children may be getting sufficient stimulation to develop 
conceptual structures through some form of equilibration process. 

This study should be seen an an integration of the two theoretlca] 
approaches to the study of children r.^ther than a demonstration of the 
primacy of one over the other. Ic does not try to show that logical 
concepts are learned first in the social world; instead the main thrust 
of the study is to damonicrate thai; a child^s social world Is structured 
in such a way as to provide important eKperiences for the development of 
logical operations. A future study may then be concerned with d i st I nquis li - 
ing between f.^vorable and unfavorable conditions for the dave lopment of 
logical operations, (This type of distinction is now being done for an 
infant's concept of object permanence and person permanehce (Bell, 1970). 

Methodology 

# 

The hypotheses discussed above v/ere tested using three tests specifi- 
cally developed for this study, and administered to sevehteen classes in 
a private, middle class school. The Photograph Hierarchy Test was given 
to two nursery school and four kindergarten classes. The Cluster Hierarchy 
Test was administered to three first, four second, and three third grade 
classes. The Complete Hierarchy Test was given only in first and third 
grade In May of 1969 and ]$70 to six classes that had previously been given 
the Cluster Hierarchy Test. 

In addition to the larger sample base, a smaller sample was studied 
more intensively to look at the ability to reason about damlnance relations. 
Thirty-five children, taken from the original 17 classes, were given the 
Cognitive Test of Hlerarch? zat ion to compare their ability to rank order 
physical objects. This empirical comparison between "h ierarch Izat i on'' 
and "seriation" allowed for a more general Integration of Piaget 's theory 
with the evolutionary perspective, 

A. H ierarchy Tests 

Photograph H ierarchy Test, ApproKimate ly one week before the day 
of test ing, the children were individually photographed. On the day of 
the test, each child was separately taken out into the ha ] 1 . Ha or she 
was shovvn the photographs of classmates placed horizontally on a bench, 
and arranged alphabetically by first name. 

The instructions were: "I'm going to ask you some questions about 
your classmates. The first ouestion is about toughness. Now what is 
another word for 'tough'?" (if the child had trouble answering, he was 
told "Do something tough,'*) ^fNow let us look at the first child in the row. 
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If the child is tougher than you, turn his picture over.'' After the 
child followed instructions, the eKper Imenter again made sure he under- 
stood the question. The eKper Imenter then repeated the question with 
each picture until he was confident that the child understood the task. 
Then he saidi "now continue on down the row, turning over the picture 
of each child that Is tougher than you J' 

The protocol was followed for the other dimensions: "nlcers'' 
"smarter, has more fiends." The order of presentation was randomized 

over the classes. 

2' Cluster Hierarchy Test . In first grade the class could easily 
read names, so a pap^r and pencil version of this test was administered 
to the class as a group. The children's first names were randomly 
grouped Into clusters of approximately %\x, the word "ME'' Inserted in 
a different position In each cluster, and the Integers from 1 to 6 
printed a few inches from the cluster of names. The administrator 
read the names of all the children In the cluster and said, "put your 
pencil on number 1 and put your finger on the toughest (or nicest etc.) 
child In the group. Now^ keeping the pencil on the paper, draw a line 
through the person's name." This was continued until all numbers in 
the group were completed,. 

Before staring the test^ the administrator v^orked an example on 
the blackboard Hp tonU c^r^ to m^M sure th?t all children understood 
that "ME*' referred to the child who was filling out the test. 

3. Compl ete Hi erarchy Test. In the paper and pencil version of 
the Complete Hierarchy Test each child was presented with an 8f" by 11" 
paper with a list of the class members alphabetized by first names. The 
Instructions were to "look through the list and find the toughest child, 
put the number "one" next to his or her name and cross out the name. Now 
look through the list and find the next toughest, etc." 

The Tab form of this test was administered In a similar manner, eKcept 
that the names of the children were on small pieces of papar. Instead 
of matchfng numbers vJith names, the children were asked to order the tabs 
contlning the names of the children. 

Scoring of the Hierarchy T ests. The following statistics were 
used to analyze the Photograph and Cluster Hierarchy Tests: 

Percent of dyadic agreement ---was reached by counting the ''dyads 
of established dominance " (where two children both agree on who Is the 
dominant child In their small group, l.e,|dyad) and dividing by the 
possible dyads from the class. 

Percent accuracy of percept lon-'-measures the child's perception 
of dominance In those dyads of established dominane of which he or she 
IS not a member. This is formed by counting the number of correct 
choices of the dominant child In the dyad of established dominance and 
dividing by the total number of dyads where choices were made, 
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The matrix of r^nk ordars in tha class developed from the Complete 
Hierarchy Test was used as a class hierarchy and then broken down into 
a boys hierarchy and a girls hierarchy. The following two statistics 
were applied to the three hierarchies for each class: 

Intraclass correlation-- is the similarity between more than 
two raters, and is conceptually similar to the traditional Pearson 
correlation* It could be thought of as the average correlation of all 
possible correlations of each member's ranking of the class with every 
ot he r member . 

Attention structure rat io-^formed to test Chancers suggestion 
that the dominant animal is the one who commands the attention of the 
others. The variance of the "toughest" child's score, computed from 
all children fn the class rating the first child was averaged with the 
variance of the second "toughest" child's score. The averaged variance 
of the top tv^o children v/as then divided by the average variance of the 
bpttorti two children to form the attention structure ratio. This ratio 
from each class Is distributed as an F statistic, 

B. Cognitive Test of H ie ra rch I zat Ion . This test was administered to 
35 children: 9 kindergarten, 18 from first grade (from two classes), 
and 8 from third grade. These children were systematically sampled from 
the class hierarchyj administered earlier In the year. 

The test consisted of tv/o parallel forms: one about people and the 
other about sticks. The order of administration of each v;as randomized 
within each class and the two forms were kept as Identical as possible. 
In the stick form of the test the child was given eight different colored 
sticks and asked to order the sticks by which was the longest. In the 
form, he was given eight photographs of the children In his class. Include 
Ing himself, and asked to rank the children In order of toughness, 

Laterj two hypothetical premises were given, A picture of a girl 
named Ann was said to be "tougher" than the first child named In the 
hierarchy and later a boy names Jeffrey was said to be "weaker" than the 
child at the bottom of the hierarchy. In this hypothetical case a girl 
was specifically chosen to be "tougher" so that children choosing on the 
basis of perception would not say that the girl was the "toughest," 
because children often say "boys are tougher than girls," 

A similar look at perceptual illusion (adapted from Smedslund, 1963) 
was attempted In the stick form by placing an additional short red stick 
and long black stick with one end of each under a piece of paper. They 
were placed in such a manner that the red stick which was the shortest 
actually looked longer than the black stick. The first hypothetlcl 
premise was: "suppose you measured the black stick and this stick (1) 
(examiner pointed to the longest stick In the original rank ordering of 
sticks), and you found the black stick was longer than (1)." In a second 
trial the chMd was told that the shortest stick In the original grouping 
was longer than the red stick* 
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Thus, on both forms of the test, the child is confronted with a 
perceptual illusion. The first two questions on the people form dealt 
with the hypothet i cal ly tougher child: 1) Who was tougher; Ann or the 
subject? 2) Who was tougher; Ann or the child placed in the second 
position by the subject? The next two questions dealt with the hypo- 
thet icaily weaker childj Jeffrey: 1) Who was tougher^ the subject or 
Jeffrey? 2) Who was tougher, Jeffrey or the child placed In the second 
bast position by the subject? The last question asked* Who was tougher; 
Ann or Jeffrey? 

The stick form of the test was analogous, except that sticks were 
substituted for people. A stick placed in the middle position or the 
original rank ordering served az the hypothetical "object of attention" 
in lieu of the subject. Thus the child was asked: 1) which was longer^ 
the black &tick or the second-longest stick in the original ordering? 

2) Which was longer, the black stick or the middle-ordered stick? 

3) Which v^vas shortest, the red stick or the seventh-ordered stick? 
k) Which was shortest, the red stick or the middle-ordered stick? 
5) Which was longest, the red stick or the black stick? 

Each question was scored separately. An answer was scored "correct" - 
if the child's answer was consistent with the hypothetical premises. The 
answer was said to have a transitive Justification if the child, when 
asked "how can you tell?" repeated one of the hypothetical premises or 
stated an appropriate ancwsr based on the hierarchical ordering he or 
she had Just made. 

II. Results and Discussion 

The major findings of the study are listed below and briefly discussed. 

1 * "Toughest" is th e most agree d upon dimension between pairs of 
children and the dimension most accurately perceived by the members 
of the cl_ass . ^ 
Since "toughest" is a form of dominance rooted In the everyday 
experience of the child, it was hypothesized that "tougher" relations 
would initially be more accurately perceived than other dimensions tested. 
As can be seen In Figure 1, "smartest" and "toughest" clearly interact with - 
grade level (F = 4.3, p< 0.0019), but with "toughest" showing the highest 
percent of dyadic agreement. 

Although "toughest" is higher in the sex pairings in first grade, 
the difference In second and third grade Is due mainly to the fact that 
boy-girl pairs consistently have a much higher rate of agreement on "toughest" 
than on "smartest »" 

Other evidence suggest that "toughest" is an important part of a child's 
world. The children averaged 75f»accuracy of perception in choosing the 
dominant member in pairs that had established dominance. The intraclass 
correlation measuring the existence of an agreed upon hierarchy for the 
Complete Hierarchy test ranged from 0,43 to 0.79; in all classes the corre- 
latton rejected the null hypothesis of no hierarchy at the ,001 level of 
s ignff icance. 
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Fig, 1 The estimated percent of dyadic agreement fn a 
class across cross-seK and same-seK pairinas for the 
dimensions "toughest," "nicest," "smartest," and 
"most fr fends." 
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Thus in the early school years, visible physical interactions be- 
tween children are "figures'' in the children's Umv/elten, By second or 
third grade the children are becoming aware of ''smartest p*' but do not 
seem to agree on the other tvjo dimensjons, i.e., 50% agreement on 
''most friends," and i+0% agreement on "nicest'' in third grade, possibly 
because they do not have consistent definitions on which to compare 
others along these two dimensions or because those are not Important 
aspects of dominance. 

Because of the high agreement on "toughest," the rest of the 
dl s cu ss I on will be con fined to rebults relating to it. The re^uiT is 
rcaferred to the dissertation for a report of the other dimensions. 

2. There Is a highly significant development a 1 t rend in dyadic 
agreement on "t oughest" with a la rge incr ease between kl ndergart en 
and first grade. 

The percent of dyadic agreement on "toughest" in Figure 1 has a 
highly significant linear trend (F ^ 79^2, p<.00l) with a large quadratic 
component (F ^ 18.1, p< 0,005) because of the large Jump in agreement from 
kindergarten (^OZ)to first grade (62%), This finding on the sample of 17 
classes amplifies a similar finding In the small sample of 35 children on ^ 
the Cognitive Test of Hierarchizat ion. The number of correct answers on 
the "people" form of the test shows a significant developmental Increase 
(F - 5.5, p<0.00^), as does the number of correct answers with a transi- 
tive r^m^nn If - 9, 5, p< 0.0002), In Table 1 It can be seen that the 
mean number of answers with a transitive reason on the "people" form 
increases from 0.7 in kindergarten to 3.6 In first grade for the boys, 
and from 0,0 to k.O for the girls, The scores on the stick form of the 
test show a similar Jump between the two grades. 

Thfs large Increase in percent of dyadic agreement from kindergarten 
to first grade corresponds to a similar increase on the smaller sample 
measuring the underlying cognitive level. Children, then, seem to be 
developing a consistent perception of their dominance structure at the . 
same time they are developing the logical operation of transitivity, 

TABLE 1 
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3* There Is no signiffcarit difference between the way children 
reason about sticks and the way they reason a bout people . 
The number of correct answers with a transitive j ust If feat ton based 
on the five questions referring to hypothetical premises^ showed no 
significant differences between the stick form and the people form of 
the cognitive test on the overall mean score per child (F^,574) , The 
scores on the two forms showed equivalent developmental trends (F^,878) 
and did not Interact with sex {F^O^kj). (See Table 1j These extremely 
small F values suggest that this result of no significant difference 
between the two forms. probab ly would hold up in a much larger sample, ' 

The parallels between reasoning about people and reasoning about 
objects could also be seen in a quest lon-by-quest Ion analysis of the 
people form* The kindergarten children, when asked how they could tell 
that One clrild was tougher than another^ would use perception-based 
models of thinking characteristic of those developed by Piaget fn 
children's application of transitivity to objects. An analysis of the 
answers suggested that Piaget's distinction between preoperational 
thought and logical operations In the application of transitive reason- 
ing to sticks was similar for the application to people. 

The quest lon-by-quest ion analysis, also raveal that there were 
differences between the two forms of the test, prFmarly becawse the 
people form involved the subject in the premises, For example, as shown 
in Table 2, the bo/b, but not trie ylrls, ofLen dnywar^d incorrectly when 
the correct answer was that a hypothetical child was tougher than the 
subject (kT/o correct). When the questions involved the emotionally 
neutral sticks, the boys had not rouble (94% correct). This significant 
difference ( p<0,05) appears to be related to the boys tendency to over- . 
rate themselves In comparison with others, as seen In the larger sample. 

TABLE 2 
Sticks People 
Boys 0*94 OMJ 

Girls 0.69 0,69 

The proportion of children answering correctly the question 
requiring the conclusion that the hypothetical child Is tougher 
than the subject, as compared with the matching question an 
the stick form (N^35) . . 

While the evidence Indicates that the child's cognitive level with 
regard to transitivity Is equivalent across people and stlcksi there are 
additional factors involved In answering correctly questions involving 
people. Hence a theory of how children develop the ability to parform 
logical operations in a real life situation must allow for the differential 
affects of environment and emotional response, 
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^. The touqhar ch il dren a re more consistently ranked high than 
the weaker chi 1 dren are ranked low . 

The hypothesis that there would be more agreement on .the tougher 
children because attention is directed upwards In the hierarchy was 
significant for the class hierarchy (F=4.9* p<0,0^), almost significant 
for the boys (F»3-0, p<0* 10) , and ins ign i f leant for the girls hierarchy 
(F=0.91). From these inconclusive results, it seems that attention 
structure is more related to the visibility of specific dominant child- 
ren fn a class end hence would be expected to vary from class to class. 
It was found tt^at half the classes showed a statistically significant 
ration ret Jecting higher agreement on the tougher chtldren* Similar 
suggestive reSLilts were found for the boys and girls hierarchy, 

A related finding from the quest ion-by-quest ion analysis in the 
Cognitive Test of H lerarchizat ion, is that the children more frequently 
answered a question correctly about a hypothetical child who was tougher 
than all members of the class than they answered a parallel hypothetical 
question about a child who was weaker than all members of the class 
C p<0.025) , It appeared that the children were more able to work witn 
premises about the tougher children than about the weaker-chi Idren^ 
perhaps because statements about the dominant children were more meanirg- 
ful to them. These results and the interview data demonstrating that a 
dominant child was described with greater detail thai^ a weaker child 
suggests that an important characteristic of the child's world is the 
differentia] amount of attention that is paid to the more dominant 
children. 

5- Boys show more agreement as to who is toughest among themse lves 
t han do girls . However, there is not sex difference In the accuracy 
of perception of others . 

As hypothesized on the basis of primate studies, boys had consistently 
and significantly more dyadic agreement on ''toughest" than did girls 
(F^5.02^ p<*036). Supporting evidence on a partially overlapping sample 
was that there was significantly more agreements as measured by the intra- 
class Gorrelationi among the boys on their own rank order than among the 
girls on their own hierarchy. In the case of the intraclass correlation, 
the sex difference was not only statislcally significant, but toys had a 
higher correlation than girls In each class studied In this sample. 

Although there were differences Tn dyadic agreement among the 
dif ferent-seK pairings, there was no difference in the percent accuracy 
of perception for these se>c pairings (F- 1,17)* Similarly, on the parti- 
ally overlapping administration of the Complete Hierarchy Test, there 
was ho difference on the level of agreement among boys and among girls 
when rank-ordering the hierarchies of either sex, even though there was 
consistently higher agteement among each sex group when they were ranking 
the boys hierarchy. 

Not only did boys and girls have a similar level of agreement about 
their own sex group, the average rank orders produced by each of the sex 



14 



groups were highly correlated. The average cofrelatloh fn a class 
between the average rank orders produced by the boys and the order 
produced by the gfrls when raking the- boys was 0,86 and wheri both groups 
rank the girls the average correlation was 0.79, 

Thus, although the males are more involved in working out their domi- 
nance relationships with each other and hence have a more clearly defined 
dominance order, the girls can perceive the dominance relations of both 
boys and girls as accurately as can the boys. This finding supports 
the parallel to primate social structure suggested by Chance and Jolly 
(1970), that stable group functioning is dependent upon all mernbers of 
the group paying attention to the dominant members. 

Conclusions 

Thfs study has shown that dominance relations between rnembers of a 
class are an ImpDrtant part of the child's umv/e!t and may provide necessary 
experience for the development of logical operations, 'Toughest" relations 
were the most agreed=upon relations between pairs of children ^nd were 
the most accurately percefved by class members. The finding that position 
of the more domfnint members was more agreed upon than the position cf 
the less dominant children suggests that part Icula^attent ion is paid by 
the children to the more dominant classroom members i Thus interactions 
involving thoughness and those involving the dominant children constitute 
a "figure'' in the children's umwslten. Because of the important ance of knowl 
dominance relations, these perceived iind experienced interaeticni may pro- 
vide the necessary /eedback for children to develop logical structuras 
which can organize them, 

A related finding was that the ability to organize and perceiva 
dominance relations develops concurrent I y wi th the ability to apply logical 
operations to physical objectQ Children gave transitive responses equally 
well on the "people form^- and "stick form" of the Cognitive HlerarchlM- 
tion Test, In addition, both forms showed the same kind of major change 
between kindergarten and first grade that was seen In tha percent of dyadic 
agreement, Apparantly, then, the perception of doniinance relatjcns Is 
at least one aspect of the child's real world which provides the necessary 
experience for the growth of logical operations. 

This study suggests that sex differences, usually not found in a 
Plagetian eKperiment because of the neutral aspects of the objects , may 
be relevant to a model Incorporating real -1 ife experlencingTl Observations 
on the playground showing sex differences in group size, ni/Wfber of inter-- 
actions, etc, suggest that the sexes are receiving differing kinds of 
social stimulation (Omark, 1972), The Hierarchy tests support the notion 
that boys have a more participatory way of dealing with the dominance 
hierarchy by contlnijally overrating themselves in relation to claismates. 
Girls seemed as aware of the hierarchy as the boyss but may be getting 
their stimulation more through watching others. Since their attention 
also appeared to be directed toward the dominant members, they may be 
getting Important feedback by watching and reasoning about the more domi-^ 
nant children. 



Given the above fit between the log leal structures suggeited by Piaget 
and children's concept ion of their dominance structura, it is possible 
tQ apply Pfaget ^ s squiUbration model of deyelopment to the chlldron's 
experiencing. However, factors such as a child's attention structure 
may facilitate the development of logical opef'^t lons but others such as 
emotionil involvamint and overrating may cornpucate the development of 
logic. Thus a model of the development of logical ope rat Ions In real 
life experiencing must include more than the general Piagetlan principles 
of tqui 1 ibrat I on which wera abstracted from specific clinical GKperimen- 
tation. 
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